Ten subjects with Type 2 DM, duration 7 ± 2 years with age, 55 ± 3 years who were switched from GI to DI (Group 1) fulfilled the criteria for inclusion. Subjects were switched from GI in Q AM to DI Q HS in the same daily dose. Glycemic control (HbA1c), body weight , daily insulin dose (Units) and severe hypoglycemic events during the last 2 weeks of the period, pre switch and again at the end of 3 months post switch were assessed. Records of 8 subjects matched for age, duration of DM, glycemic control while receiving GI for additional 3 months (Group 2) during the same period were examined for comparison. All subjects were followed in the outpatient clinic at intervals of 3 months. Results: Glycemic control remained stable on continuing GI AM; HbA1c; 7.1% ± 0.3% to 7.1% ± 0.3%, while it worsened on switching to DI Q HS; HbA1c, 7.1% ± 0.3% to 8.1% ± 0.5% [P < 0.01]. A mild weight loss was noted in subjects on transition. No severe hypoglycemic events were reported in any subject in either group. Conclusion: Abrupt transition from insulin glargine to insulin detemir in subjects with Type 2 DM is likely to result in lapse of glycemic control which may cause decreased quality of life. Furthermore, use of insulin detemir may result in increased costs due to need of the higher daily dose as well as additional equipment required for probable twice daily administration to achieve adequate glycemic control. Therefore, insulin glargine and detemir appear to be far from being bioequivalent.
INTRODUCTION
In August 2006, Iowa Care (Medicaid in State of Iowa, USA) switched insulin glargine to detemir in subjects with Diabetes Mellitus (DM) without the knowledge or approval of healthcare providers. Several formularies embrace similar policies in an attempt to reduce costs because of the ability to periodically negotiate pricing with manufacturers of drugs including insulins, medical devices as well as other equipment required in clinical practice. The impact of such a policy, especially the trend of interchanging basal insulin analogs is important and has not been well established. Therefore, a retrospective review was conducted to assess the conesquence of this switch from insulin glargine to insulin detemir on several outcomes in subjects with both Type 1 and Type 2 Diabetes Mellitus. The data in subjects with Type 1 DM is already published and showed a lapse of glycemic control despite a significantly higher daily dose of insulin detemir being administered twice daily [1] . In this report, the impact of the abrupt transition from insulin glargine to insulin detemir in subjects with type 2 DM is presented.
SUBJECTS AND METHODS
The study protocol was approved by the local IRB at the medical center.
A retrospective review of records of subjects with Type 2 DM manifesting good glycemic control [HbA1c 6.6% -7.5%] who were switched from insulin glargine to insulin detemir from 08/06 until 03/07 was conducted. Only subjects with adequate glycemic control while receiving insulin glargine were included in the study because the primary aim of the study was to assess comparative efficacy of the same daily dose of individual insulin on glycemic control. The other reason was to avoid variability of glycemic control prior to transition from insulin glargine to insulin detemir as well as the subjects in whom insulin glargine was continued. The duration of therapy with detemir of at least 3 months was deemed to be appropriate for the review because it is the usual duration over which assessment of HbA1c is accepted in clinical practice. The duration of therapy with insulin glargine was also at least 3 months prior to switch. Concomitant therapy with same oral agents, e.g. Metformin and Sulfonlyurea in the same dosage was continued following and throughout the period of transition. Subjects requiring hospitalization during the study period were excluded. Medications for other disorders used prior to switch were continued in the same daily dosage for the entire period of observation. Records of 10 subjects, 6 men and 4 women fulfilling the criteria until 03/07 mentioned above were reviewed [Group 1]. Records of additional 8 subjects [5 men and 3 women] matched for age, duration of DM, body weights, glycemic control [HbA1c] while receiving treatment with same antihyperglycemic drugs in identical daily dose as subjects in Group 1 and continuing insulin glargine covered by their insurance policies during the same period were used as controls [ Group 2] . The diagnosis of Type 2 DM was previously established by criteria recommended by American Diabetes association [2] as well as by history of adequate glycemic control maintained for several years by diet and oral agents and at the time of transition by combination therapy with oral agents and insulin glargine.
The pertinent demographic characteristics of subjects are summarized in Table 1 . In all subjects, the daily dose of insulin detemir at the time of switch was kept exactly the same as insulin glargine and was administered at bedtime as recommended by the pharmacy initiating the transition or at the time of the routine clinic visit based on product information provided by the manufacturer. Prior to transition, insulin glargine was administered in AM prior to breakfast since the AM administration in combination with oral agents has resulted in better glycemic control without weight gain in some previous studies [3] [4] [5] [6] . Moreover, once daily administration of insulin glargine may be appropriate at any dose since the 24 hour profile remains stable without peaks and troughs even at a dose as high as 2 units/KG body weight in subjects with type 2 Diabetes [7, 8] . Outcomes for assessment were predetermined and included glycemic control (HbA1c), body weight and daily insulin dose. Severe hypoglycemic events during 2 weeks prior to switch as well as 2 weeks prior to the end of 3 months on therapy with insulin detemir were also reviewed. Only the severe hypoglycemic events were included for review because of the definitive documentation by history obtained from subjects, their caregiver or their next of kin as well as by the recordings in blood glucose diaries. Severe hypoglycemic event is defined as the one requiring a visit to emergency room or assistance by a paramedic or a third party at home for resuscitation (2) . Mild hypoglycemic episodes not requiring secondary attention were not included because of lack of adequate documentation by participating subjects.
All these outcomes were determined prior to switch and at 3 months following therapy with insulin detemir in Group 1.The same endpoints were also examined on two occasions at interval of 3 months in 8 control subjects [Group 2]. All subjects were always being followed in outpatient diabetes clinic by the same physician at intervals of 8 -12 weeks for assessment and management of diabetes and other disorders.
RESULTS
Serum creatinine, liver enzymes and other chemistries in all subjects in both groups were within normal limits on both occasions, at the initiation and at the end of period of observation. A significant rise [p < 0.01] in HbA1c was noted in Group 1 at the end of the period of observation in comparison to the time of switch as well as at both times of assessment in Group 2 while continuing the same the daily insulin dose ( weights were slightly lower in group1 at the end of observation period in comparison to the time of transition ( Table 2) . However, the changes were not statistically significant. No severe hypoglycemic events were reported by any subject in either group.
DISCUSSION
This study in subjects with type 2 DM confirms our previous observation reported in subjects with Type 1 DM, in whom, an abrupt transition from stable insulin glargine regimen to insulin detemir induced a lapse of glycemic control (1). This finding is consistent with observations in another study in which a substantial reduction in daily dose of insulin glargine was noted with a transition from insulin detemir in subjects with type 2 Diabetes [9] . Several other studies have also documented a requirement of a higher daily dose of insulin detemir in comparison to insulin glargine to attain comparable glycemic control [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Thus, a higher daily dose and twice daily administration of insulin detemir may have been required to achieve desirable glycemic goal in this study as documented in previous studies in most subjects with both Type 1 and Type 2 diabetes [1, [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . The requirement for a higher daily dose for insulin detemir in comparison to insulin glargine in order to achieve identical glycemic control in type 2 Diabetes is further confirmed in a recent study examining pharmacokinetics and pharmacodynamics of these insulins [20] .
A significantly greater weight gain was documented in subjects with type 2 Diabetes on attaining similar glycemic control with insulin glargine administered once daily in comparison with insulin detemir administered once or twice daily despite a significantly smaller daily dose [12] [13] [14] [15] 17] . In contrast, no significant weight gain was noted in subjects continuing insulin glargine in this study. The differences in changes in body weights observed in earlier studies [12] [13] [14] [15] 17] in comparison to our present data may be attributed to the different times during the day at which insulin glargine was administered. Lack of significant weight gain in our subjects in Group 2 is likely to be secondary to the administration of insulin glargine in AM as reported in other previous studies [3, [5] [6] [7] [8] whereas the significant weight gain noted in other studies [12] [13] [14] [15] 17] may be attributed to bedtime administration of insulin glargine. Weight gain in subjects receiving insulin glargine at bedtime may be due to a consumption of a snack following insulin administration because of the concern of nocturnal hypoglycemia on part of both patients and providers alike especially because of a fairly large dose required by most obese subjects with type 2 Diabetes. Alternatively, a bedtime snack is not advised and frequently not consumed by subjects on AM administration of insulin glargine because of a distinctly less concern of nocturnal hypoglycemia on part of both patients and providers since nocturnal hypoglycemia is significantly less frequently documented in studies using insulin glargine in AM [3, [4] [5] [6] [7] [8] . Thus, the difference in total daily caloric consumption may contribute to these different outcomes regarding body weights in subjects receiving insulin glargine. Finally, a slight clinical, though not significant, weight loss was noted in our subjects in Group 1 and may be attributed to lapse of glycemic control and not because of a specific effect of insulins detemir on body weight.
Therefore, it is apparent that in order to attain glycemic control similar to that achieved in subjects in Group 2 continuing insulin glargine, a much larger daily dose of insulin detemir would be required and that too, to be administered twice daily in majority of subjects . Thus, use of detemir may adversely affect quality of life in the short term, since several studies have documented that higher the daily insulin dose, more frequent the daily injections and more the peaks of insulin during the day, greater is the occurrence of hypoglycemic events and greater is the weight gain [21] [22] [23] [24] [25] [26] . Moreover, in the long term, there are always several untoward consequences of weight gain, e.g. cardiovascular outcomes which could not be addressed in these short term studies [21] [22] [23] [24] [25] [26] . Lack of severe hypoglycemic events noted in this study among both groups is not an unusual finding in subjects with type 2 Diabetes (2). However, hypoglycemic events are likely to rise with a greater daily dose of insulin detemir used once daily and may be further exacerbated in subjects with twice daily administration because of induction of multiple daily insulin peaks in the circulation as documented in previous studies using other insulin's achieving peak concentrations [21] [22] [23] [24] [25] [26] .
The cost efficacy is likely to decline following transition from insulin glargine to insulin detemir because of a rise in expenditure caused by additional equipment [syringes, alcohol pads, etc.], needed for twice daily administration in most subjects due to increased number of injections; higher daily insulin dose as well at least twice daily monitoring of blood glucose as documented in several recent studies [16, 27, 28] . Switching from insulin glargine to insulin detemir is also likely to increase costs because of consequences induced by a lapse of glycemic control [29] . Lapse of glycemic control may also lead to: decline in quality of life due to return of some symptoms as well as increase in morbidity and even mortality [29] [30] [31] [32] [33] [34] [35] .
Thus, this study demonstrates that an abrupt transition from insulin glargine to insulin detemir especially in subjects in whom a desirable glycemic control has been attained and maintained is inappropriate. Certainly, there are limitations of the study, e.g. a relatively small number of subjects and a relatively short duration. However, the findings of the study have been documented in other previous reports and therefore are very relevant to clinical practice in management of subjects with type 2 diabetes.
In conclusion, insulin glargine and detemir are apparently far from being bioequivalent in terms of peak and duration of action as well as efficacy. Moreover, nonchalant transition from one to another may be detrimental and hazardous to quality of life and not cost effective. Therefore, such a transition may be uncalled for and should not become a routine clinical practice.
